Strong selection effects are present in observational samples of cataclysmic variables (CVs), complicating comparisons to theoretical predictions. The selection criteria used to define most CV samples discriminate heavily against the discovery of short-period, intrinsically faint systems. The situation can be improved by selecting CVs for the presence of emission lines. For this reason, we have constructed a homogeneous sample of CVs selected on the basis of Hα emission. We present discovery observations of the 14 CVs and 2 additional CV candidates found in this search. The orbital periods of 11 of the new CVs were measured; all are above 3 h. There are two eclipsing systems in the sample, and one in which we observed a quasi-periodic modulation on a ∼ 1 000 s time-scale. We also detect the secondary star in the spectrum of one system, and measure its spectral type. Several of the new CVs have the spectroscopic appearance of nova-like variables (NLs), and a few display what may be SW Sex star behaviour. In a companion paper, we discuss the implications of this new sample for CV evolution.
INTRODUCTION
Cataclysmic variable stars (CVs) are semi-detached binary stars, consisting of a white dwarf primary accreting from an approximately main-sequence companion (see e.g. Warner 1995) . The mass transfer is caused by orbital angular momentum loss, which also drives the secular evolution of CVs.
At long orbital periods (P orb 3 h), angular momentum loss through magnetic braking is thought to dominate over that resulting from gravitational radiation. According to the 'disrupted magnetic braking' model of CV evolution, magnetic braking stops when P orb reaches ≃ 3 h, the secondary loses contact with its Roche lobe, and gravitational radiation is left as the only angular momentum loss mechanism (e.g. Robinson et al. 1981; Rappaport et al. 1983; Spruit & Ritter 1983) . The secondary only regains contact with its Roche lobe when gravitational radiation has decreased P orb to ≃ 2 h. This model explains the pronounced drop in the number of CVs at 2 h P orb 3 h, called the period gap.
Mass loss from the secondary increases its thermal timescale, so that, for CVs below the period gap, this eventually exceeds the mass-transfer time-scale (even though the mass loss time-scale increases as M2 decreases). When this happens, the secondary is not able to decrease its radius rapidly enough in response to mass loss, so that the orbital evolution slowly moves back through longer periods (e.g. Paczynski 1981; Paczynski & Sienkiewicz 1981; Rappaport et al. 1982) . CVs in this final phase of evolution, where P orb is increasing, are referred to as 'period bouncers'. The reversal in the direction of change in P orb causes the period minimum-a sharp cut-off in the P orb distribution of hydrogen-rich CVs at about 76 min.
Magnetic braking is much more efficient than gravitational radiation at removing angular momentum-the resulting mass transfer rates (Ṁ ) above the gap are roughly 10 to 100 times larger than below the gap (e.g. Patterson 1984) . This implies that long-period CVs are intrinsically bright, and also that the long-period phase of the evolution of a CV is very short-lived. The majority of CVs should therefore be short-period, low-Ṁ (and therefore intrinsically faint) systems. In fact, even the time taken to evolve from the bottom of the period gap to the period minimum is short compared to the age of the Galaxy, so that most CVs should be period bouncers. Population synthesis studies predict the relative sizes of the long-period, short-period, and period bouncer populations (roughly 1 : 30 : 70), as well as the absolute size of the Galactic CV population (e.g. Kolb 1993 ; Howell et al. 1997 ). However, the predictions of relative sizes of sub-populations, as well as the overall space density of CVs, have been disputed on observational grounds (e.g. Patterson 1984; Patterson 1998; Gänsicke et al. 2002; Pretorius et al. 2007a; Pretorius et al. 2007b) .
A meaningful quantitative comparison between observations and theory is only possible if observational selection effects can be accounted for. This requires that the criteria for inclusion in the observational sample are well-defined, and preferably homogeneous. Furthermore, the typical intrinsic brightness of the lowest-Ṁ CV population that can be probed by a given survey clearly depends on the survey flux limit. If this limit is too bright, the survey has no sensitivity to any but the intrinsically brightest (and rarest) CVs.
Several complete, uniformly selected CV samples already exist, e.g. those that resulted from the Palomar Green Survey, the ROSAT Bright Survey, and the ROSAT North Ecliptic Pole Survey (Ringwald 1993; Schwope et al. 2002; Pretorius et al. 2007b ). Ongoing surveys, e.g. the Hamburg Quasar Survey, and the Sloan Digital Sky Survey (Gänsicke et al. 2002; Aungwerojwit et al. 2006; Szkody et al. 2002 Szkody et al. , 2003 Szkody et al. , 2004 Szkody et al. , 2005 Szkody et al. , 2006 Szkody et al. , 2007 are in the process of producing similarly well-defined, but much deeper, samples.
All CV samples are affected by a flux-limit 1 , which already implies a bias against intrinsically faint systems. But it is in fact very difficult to construct a sample that is reasonably large and deep, and purely flux-limited. Of the surveys mentioned above, only the very shallow ROSAT Bright Survey, and the very small ROSAT North Ecliptic Pole Survey do not contain a blue cut, in addition to a flux limit. The surveys that incorporate a blue selection are biased against low-Ṁ CVs, since these systems are not only intrinsically faint, but also relatively red. The single property through which the most CVs have been discovered is large amplitude variability. It is not easy to quantify the selection effects acting on the CVs discovered in this way, but they certainly also favour intrinsically brighter systems, since low-Ṁ CVs undergo less frequent outbursts. Gänsicke (2005) reviews all surveys that have discovered sizable samples of CVs.
The presence of Balmer emission lines in the spectra of most CVs provides an alternative to the commonly used blue-and variability-based selection techniques. Selecting CVs for line emission discriminates only against the discovery of the intrinsically rare CVs with very bright, optically thick discs. In fact, there is a well known (and theoretically expected) anti-correlation between the equivalent widths (EWs) of Balmer emission lines and the luminosity of CVs (Patterson 1984; Witham et al. 2006 ; we will take EWs of emission lines as positive throughout).
A few surveys have already exploited the promise of discovering CVs via emission lines. CVs are selected from the Hamburg Quasar Survey based in part on Hβ emission. One of the selection criteria for CVs from the Calán-Tololo Survey is Balmer emission lines (Tappert et al. 2004 ). The INT Photometric Hα Survey of the Northern Galactic Plane (IPHAS) is currently being used to find CVs (Witham et al. 2006; Witham et al. 2007) , and Rogel et al. (2006) describe another Hα-based search for CVs. Hα emission has also been used to identify CV candidates in globular clusters (e.g. Bailyn et al. 1996; Cool et al. 1995) The AAO/UKST SuperCOSMOS Hα Survey (SHS; Parker et al. 2005 ) is currently the best available southern hemisphere resource for identifying Hα emission line point sources. One CV has previously been discovered in this survey, partly on the basis of Hα emission (Howell et al. 2002) . We have carried out spectroscopic follow-up of sources in this survey with R < 17.5, selected for Hα emission. This has allowed us to construct a small, homogeneous sample of CVs.
We present discovery spectra of 16 new CV candidates selected from the SHS, as well as time-resolved observations that have confirmed 14 of these systems as CVs, and yielded orbital period measurements for 11 of the new CVs. The sample will be used to derive constraints on CV evolution theory in a subsequent paper (Pretorius & Knigge 2008 ; hereafter Paper II).
SELECTION OF TARGETS
The SHS is a photographic survey performed with the UK Schmidt Telescope (UKST), and scanned by a digitizing machine called SuperCOSMOS. The survey imaged the southern Galactic plane in R and Hα, down to a limiting magnitude of ≃ 20.5 (see Parker et al. 2005 for a detailed description). I-band photometry from an older UKST survey is included with the Hα and R data and was used in our target selection.
We selected objects that are clear Hα excess outliers in the R − Hα vs R − I colour-colour plane for spectroscopic follow-up. Most of the target sample was restricted to objects brighter than R = 17.0, but we also considered objects with 17.0 R < 17.5 for one of our identification spectroscopy runs. Two CV candidates were found in the fainter magnitude bin. The selection criteria and sample completeness will be discussed in more detail in Paper II. Fig. 1 gives finding charts for the new CVs and CV candidates turned up by the search, and Table 1 lists J2000 coordinates, broad band magnitudes, Hα excesses and equivalent widths, orbital periods, and lower limits on distances. We will name objects using their right ascension as 'Hαhhmmss'. Where two values of EW(Hα) are given, the first is obtained from the identification spectrum, and the second from the average of higher resolution spectra of that system. Errors in the equivalent widths were estimated using the method described by Howarth & Phillips (1986) . Near-infrared magnitudes are from the Two Micron All Sky Survey (2MASS; Skrutskie et al. 2006) 2 . The optical magnitudes listed in Table 1 are from SuperCOSMOS scans of the UKST Blue Southern and Equatorial Surveys (B), the UKST Red Southern and Equatorial Surveys (R2), the ESO Schmidt Telescope Red Southern Survey (δ < −17.5
• ) or (for −17.5
• < δ < +2.5
• ) the Palomar-I Oschin Schmidt Telescope (POSS-I) Red Southern Extension (R1), and the UKST near Infrared Southern Survey (I). The orbital period measurements are discussed in Section 4, and lower limits on the distances to our sources (d l ) are derived in Section 5.
OBSERVATIONS
We obtained follow-up observations at the South African Astronomical Observatory (SAAO), the European Southern Observatory (ESO), and the Cerro Tololo Inter-American Observatory (CTIO). We initially took identification spectra of 460 objects (out of a total of 507 targets; see Paper II). Time-resolved observations of the objects that we classified as CV candidates were obtained later.
Identification spectroscopy
Medium-resolution identification spectra were taken with the Grating Spectrograph on the SAAO 1.9-m telescope. The no. 7 grating was used in combination with a slit width of 1.
′′ 8, yielding spectral resolution of ≃ 5Å over the wavelength range 3 700 to 7 200Å. Each object spectrum was bracketed with arc lamp exposures (taken with the telescope in the same position) to provide wavelength calibration. The flux calibration was achieved by observing spectrophotometric standard stars from Stone & Baldwin (1983) and Hamuy et al. (1994) on all except the nights of worst transparency. Note, however, that many of the identification spectra were obtained under non-photometric conditions; the absolute flux calibrations of some of the spectra shown below are therefore not reliable. The data were re- duced using standard procedures in iraf 3 , including optimal extraction (Horne 1986) .
Further details of the discovery observations are listed in Table 2 . Spectra of the 16 objects identified as CV candidates are shown in Fig. 2 . Our classification of an object as a CV candidate relies mainly on the detection of broad Balmer emission lines. 
Time-resolved spectroscopy
In order to confirm the nature of our CV candidates and measure the orbital periods, we obtained mediumresolution, time-resolved spectroscopy of 13 of the systems. The brighter objects were observed with the SAAO 1.9-m telescope and the Grating Spectrograph, using grating no. 6 and a slit width of 1.
′′ 5. These spectra have ≃ 2Å resolution over the wavelength range 5 220 to 6 960Å. We obtained additional data for 3 of the SAAO targets with the Cassegrain spectrograph on the CTIO 1.5-m telescope. The spectrograph was equipped with grating no. 47, which produced a spectral resolution of ≃ 3.1Å, and covered wavelengths between roughly 5 740 and 6 850Å. Our fainter targets were observed with the ESO New Technology Telescope (NTT) and the ESO Multi-Mode Instrument (EMMI). We used the Red Medium-Dispersion (REMD) mode with grating no. 7, in combination with a 1 ′′ slit. These spectra cover the wavelength range 5 550 to 7 035Å at ≃ 2.3Å resolution. The observing log for the time-resolved spectroscopy is given in Table 3 .
Regular arc lamp exposures were taken to maintain an accurate wavelength calibration, and spectrophotometric standards were observed on each night to allow for flux Figure 2 . Identification spectra of the newly discovered CVs and CV candidates, obtained with the SAAO 1.9-m telescope. The panels are labelled with the right ascensions of the sources. All objects show the broad Balmer emission lines commonly seen in CVs. He I lines are detected in most, and He II λ4686 in some cases. For the systems where we list two observations in Table 2 (Hα092751, Hα122105, and Hα130559) the spectrum shown here is the average of the two.
calibration (as with the identification spectroscopy, many of these observations were obtained under conditions of poor transparency and seeing, but, since the purpose of the observations is to measure orbital periods, the flux calibration is not important). The time-resolved spectra were also extracted using iraf. The wavelength calibration for each object spectrum was performed by interpolating the dispersion solutions (from fits to the positions of the arc lines) of the two arc lamp spectra taken before and after that object spectrum, and nearest to it in time.
We computed radial velocities from the Hα lines, using the Fourier cross correlation method described by Tonry & Davis (1979) , as implemented in the fxcor routine in iraf. The radial velocities are found by correlating spectra with a template. The correlation is restricted to the wavelength range 6 450 to 6 650Å. The template spectrum used for the measurements of radial velocities of a given CV is made, over a few iterations, by shifting all individual spectra of that system to 0 velocity (using the velocity measured in the previous iteration), and averaging them. In the cases where this method did not give satisfactory results (see e.g. Section 4.3 below), we used the double Gaussian technique of Schneider & Young (1980) , as implemented in the program molly, written by Tom Marsh. Both methods give formal errors that appear to be too small in several cases (see Fig. 3 ), but this is not a serious concern, since the amplitudes of the orbital modulations are large compared to the uncertainty indicated by the scatter in radial velocity around these modulations.
We succeeded in measuring spectroscopic orbital periods for 10 systems. Fig. 3 shows Fourier transforms of the radial velocities of these CVs, together with phase-folded radial velocity curves. The largest amplitude signal in every Fourier transform (marked by vertical bars in Fig. 3 ) was assumed to represent the orbital modulation of the system, although most of the data sets are actually aliased. These periods were used to phase-fold the data.
A function of the form
was fitted to the radial velocity curves by least squares. T0 is the epoch of red to blue crossing of the radial velocity (i.e. inferior conjunction of the secondary, if the emission lines trace the motion of the white dwarf). The fits are shown with the data in Fig. 3 . The radial velocities of CV emission lines usually do not trace the dynamical motion of the white dwarf reliably, probably because of contamination from higher velocity components (e.g. Smak 1969; Stover 1981; Marsh et al. 1987; Hessman et al. 1989 ). However, since all velocity components are nevertheless modulated at the orbital period, and since this is the only binary parameter we want to measure, we have made no serious attempt to find the true velocity of the primary. The radial velocity curve of Hα094409 has a rotational disturbance near phase 0. The points that are plotted as smaller symbols in Fig. 3 were excluded from both the Fourier transform and the fit. For all other systems we have used all observations listed in Table 3 . Phase binned trailed spectra are shown in Fig. 4 . Velocities are relative to the rest wavelength of Hα. For the systems where we have time-resolved spectra from both SAAO and CTIO, data from only one of the telescopes were used to make the trailed spectra (SAAO data for Hα074208 and Hα112921, and CTIO data for Hα074655). Individual spectra were continuum-normalized before being folded and binned.
Fig 5 displays average spectra for some of the objects with low S/N identification observations. These spectra were made by averaging all the time-resolved spectra of a given system, after shifting each spectrum to the rest frame.
Time-resolved photometry
In addition to the time-resolved spectroscopy, we obtained high-speed photometry of several of the new CVs, using the University of Cape Town CCD photometer (UCT CCD; see O'Donoghue 1995) on the SAAO 1-m and 0.76-m telescopes. Table 4 gives a log of the photometry. These observations were made in white light. With the UCT CCD, unfiltered observations give photometry with an effective wavelength similar to Johnson V , but with a very broad bandpass. The non-standard flux distribution of CVs and the use of white light means that the observations cannot be precisely placed on a standard photometric system. Observations of standard stars allow for a magnitude calibration that approximates Johnson V to within ≃ 0.1 mag. We performed differential photometry, implying that colour differences between our targets and the comparison stars were ignored in correcting the photometry for atmospheric extinction.
The light curves are shown in Fig. 6 . The objects all display rapid flickering (the observational signature of mass transfer), and both Hα073418 and Hα094409 are found to be eclipsing systems. All light curves were searched for rapid oscillations, in part because we expected that a few of the objects might be intermediate polars. We found no compelling evidence for coherent modulations on short time-scales in any of the photometry, but there is some indication of a ≃ 15 min QPO (e.g. Patterson et al. 1977; Warner 2004 ) in one of the light curves of Hα122105 (see Section 4.12).
RESULTS FOR INDIVIDUAL SYSTEMS

Hα073418
The identification spectrum of Hα073418 shows singlepeaked Balmer, as well as He I and He II λ4686, emission lines on a reasonably flat continuum. We obtained high-speed photometry on two consecutive nights, and found that Hα073418 is a deeply eclipsing system. The light curves are displayed in Fig. 6 ; the run RP46 data are shifted vertically by −0.6, and horizontally by 8 orbital cycles. We were able to determine the cycle count over the two nights unambiguously using the eclipse timings. To derive an ephemeris, we fitted a line to the times of minimum by least squares. The ephemeris of mid-eclipse is HJDmin = 2 454 127.33644(2) + 0.132726(2)E.
The absence of an orbital hump implies a high-Ṁ disc, and the single-peaked spectral lines and V-shaped eclipse profile suggest that Hα073418 might be an SW Sex star (e.g. Thorstensen . Phase folded and binned spectra. The individual spectra were normalized to the continuum before being binned. The grey scale is linear, with higher flux being darker. Minimum and maximum threshold value were set for some of the images, to enhance the contrast. classification, since SW Sex stars are concentrated in the narrow period range 3-4 h (Thorstensen et al. 1991 already noted that SW Sex stars occupy a narrow range in P orb ; Rodríguez-Gil et al. 2007 recently argued that they are the dominant CV population in this period range). However, without time-resolved spectroscopy it is not possible to classify a CV as an SW Sex star with any certainty.
Hα074208
Hα074208 is probably the optical counterpart of the ROSAT source 1RXS J074206.4-104929. It has H I, He I, and He II emission lines, and a continuum that is red at wavelengths above ≃ 5 000Å, and blue below ≃ 4 200Å. Absorption Figure 5 . The averages of time-resolved spectra for the systems with the lowest S/N discovery observations, and for which we obtained additional observations. Individual spectra were shifted to the rest frame using the measured radial velocities before being averaged.
bands from a late-type secondary star are also clearly detected. We did not obtain any high-speed photometry of Hα074208. Time-resolved spectra were taken at both CTIO and SAAO. The Fourier transform of the radial velocity curve of the Hα line is shown, together with the phase folded radial velocities, in Fig. 3 . From these data we measure P orb = 5.706 ± 0.003 h; the cycle count is unlikely to be wrong. We were not able to measure the radial velocity of the secondary star.
The red end of the spectrum can be used to measure the spectral type of the secondary. We find a rough estimate of M0 ± 1, by visually comparing the spectra to templates from Jacoby et al. (1984) and Valdes et al. (2004) 4 . Fig. 7 shows the observed spectra, together with three templates.
We make the (very simplistic) assumption that the fractional flux contribution of other components is constant with wavelength over the continuum bands indicated by horizontal bars along the bottom of Fig. 7 , and find that the secondary contributes between roughly 40 and 80% of the total flux at those wavelengths. The larger secondary contributions are found using the CTIO data. Our spectra are not well suited to measuring broad-band magnitudes, since the wavelength coverage is not wide enough, and the absolute flux calibration is not very reliable. However, we can estimate rough R-band magnitudes of 15.8 ± 0.2 and 16.1 ± 0.3 from the SAAO and CTIO data, respectively. Taking this at face value, the system was fainter when it was observed at CTIO, so that it is understandable that the secondary makes a larger relative flux contribution in those data. Knigge (2006) predicts MR = 7.3±0.4 for a typical unevolved CV secondary with spectral type between K7 and M1. Using the extinction models of Drimmel et al. (2003) and Amôres & Lépine (2005) we estimate AR = 0.3 ± 0.1, for distances up to between 500 and 1 000 pc along this line of sight. This leads to a distance estimate of 580 Table 4 . For the systems with observations on more than one night (Hα073448, Hα102442, Hα103959, and Hα122105), arbitrary shifts were applied to one or two of the light curves, for display purposes, as specified in the text. Figure 7 . A comparison of the observed spectra of Hα074208 with late-type dwarf templates. All the spectra are normalized, and arbitrarily offset. The bold spectra are the SAAO discovery spectrum and the average of all spectra obtained at CTIO.
valid, since it assumes the luminosity predicted for an unevolved secondary.
Hα074655
At V = 14.0, Hα074655 is the brightest CV in our sample. The identification spectrum shows the double-peaked emission lines indicative of a high-inclination accretion disc, and a very blue continuum. In addition to H I and He I, we also detect He II λ4686 and the C III/N III λλ4640-4650 Bowen blend in emission.
Probably because of variation in line profile shape as a function of orbital phase (see Fig 4) , a cross correlation with a single template spectrum produces a non-sinusoidal radial velocity curve (there is no reason to suspect that the orbit is eccentric). We therefore measured radial velocities of this system with the double Gaussian technique. We used a Gaussian FWHM of 300 km/s, and separation of 1 600 km/s to obtain the radial velocity curve shown in Fig. 3 . The best fit sinusoid gives a rather high radial velocity amplitude of 208 km/s, which supports the suggestion that it is a high inclination system. For this object, we are able to discard other aliases as very unlikely to be the correct frequencies. The orbital period of Hα074655 is 3.3984 ± 0.0004 h. Our only light curve is shorter than the orbital period, and does not show any obvious orbital modulation.
Hα092134
The identification spectrum of Hα092134 has Balmer and He I emission lines superimposed on a blue continuum. The data also show strong He II λ4686 emission. A higher quality spectrum is displayed in Fig. 5 . The light curve of Hα092134 shows no modulation other than flickering.
Time-resolved spectroscopic observations were taken on two consecutive nights. The Fourier transform and phase folded radial velocity curve are shown in Fig. 3 ; note the small radial velocity amplitude (the best fit gives 68.0 km/s). The strongest power in the Fourier transform of the radial velocity curve is at 9.134 × 10 −2 mHz, corresponding to 3.041 h. There is some possibility that the period is the next strongest alias (3.479 h). None of the other aliases provides acceptable fits to the data. Assuming that the largest amplitude signal represents the orbital modulation, the orbital period is 3.041 ± 0.009 h.
Hα092751
The spectrum of Hα092751 has quite weak emission lines superimposed on a blue continuum (EW(Hα) is only ∼ 20Å, and He I is barely detected; see Fig. 2 and 5). We obtained one short light curve, which shows the usual short term photometric behaviour of a CV, and is plotted in Fig. 6 .
Since we have time-resolved spectroscopy from only one night, we can measure only an imprecise period of 4.1±0.3 h. Our data fortunately sample all orbital phases reasonably well (see Fig. 3 ). The amplitude of the best fit to the radial velocities is 100.9 km/s. The trailed spectrum of Hα092751, displayed in Fig 4, shows the double-peaked Hα profile typical of an accretion disc, and possibly also an S-wave component.
Hα094409
Balmer, He I, and strong He II λ4686 emission lines are detected in the spectrum of Hα094409. The lines are singlepeaked in the identification spectrum, and the continuum is flat. Although our only light curve of Hα094409 was obtained under poor conditions, it shows that this is an eclipsing system. The eclipses are also seen in the time-resolved spectroscopy, both from the spectrophotometry and from the large rotational disturbance in the radial velocity curve (see Fig. 3 ).
If the largest amplitude signal in the Fourier transform of the radial velocity curve corresponds to the orbital modulation, then the orbital period of Hα094409 is 4.506±0.004 h. The orbital frequency might, however, be identified with several other aliases (the shortest acceptable period is still longer than 3 h).
With phase 0 photometrically determined, the red to blue crossing of the radial velocities is at about phase 0.15. One of the defining characteristics of SW Sex stars is a phase shift between Balmer emission line velocities and the expected velocity of the white dwarf (Thorstensen et al. 1991) . Two other factors, taken at face value, suggest that Hα094409 might be an SW Sex star. The first is that lines are single-peaked in the average spectrum, despite the high binary inclination. Secondly, the Hα line profiles seem to change as a function of orbital phase, with possibly central absorption at some phases (another phenomenon observed in SW Sex stars). However, the phase shift in the radial velocity curve of Hα094409 is only marginally significant, since no concerted attempt was made to trace the motion of the white dwarf, and since our low quality eclipse photometry does not allow us to determine phase 0 very accurately. Thus, while there are some hints that Hα094409 might be an SW Sex star, our data are not good enough to allow for a firm classification.
Hα102442
The member of our sample with the strongest Balmer emission is Hα102442, which has EW(Hα) ≃ 120Å. He I and He II λ4686 are also detected in emission. Time resolved spectra were taken over two nights, and the sampling and data quality were sufficient to establish an unambiguous cycle count between the two radial velocity curves (see the Fourier transform in Fig. 3 ). The orbital period of Hα102442 is 3.673 ± 0.006 h. We measure a quite large radial velocity amplitude (the best-fit amplitude is 188.3 km/s). The trailed spectrum given in Fig. 4 shows a pure S-wave modulation.
We obtained three light curves of this system on consecutive nights, the last two simultaneously with the timeresolved spectroscopy. These observations are displayed in Fig. 6 . The run RP41 and RP44 data are shifted vertically by +1.6 and −1.4, respectively, and horizontally by +1 d and −1 d, respectively. The photometry shows large amplitude flickering, but nothing that can be recognized as an orbital modulation.
Hα103135
The identification spectrum of Hα103135 plotted in Fig. 2 has a blue continuum with Balmer and He II λ4686 emission. He I λ6678 is double-peaked in the average spectrum (Fig. 5) . We obtained one light curve of fairly low quality of this system; it is shown in Fig. 6 . The short gap in the light curve was caused by poor conditions.
We took a total of 34 spectra of Hα103135 over two nights at ESO. The Fourier transform has maximum power at 7.40 × 10 −2 mHz (3.76 h). It is also possible that the correct period corresponds to the second strongest aliases, at 3.22 h. Assuming that the highest amplitude alias represents the orbital modulation, the period is 3.76 ± 0.02 h. The trailed spectrum shows that the Hα line profile is doublepeaked at some orbital phases (Fig. 4) .
Hα103959
Hα103959 has a spectrum displaying Balmer, He II, and very weak He I emission lines, and a blue continuum (see Fig. 2 and 5). Our two short light curves of this system are shown in Fig. 6 ; run RP45 was shifted vertically by −0.6, and horizontally by +3 d.
The orbital period is most likely 3.785 ± 0.005 h, but aliases at 3.267 h and 4.498 h cannot be ruled out. The trailed spectrum shows what is probably a double-peaked disc component, as well as a fainter, higher velocity component.
Hα112921
Weak Balmer emission lines are detected in the spectrum of Hα112921, superimposed on a blue continuum. The Hα line profile is double-peaked in some of the higher resolution spectra, and He I is weakly detected. We do not have any high-speed photometry of this system.
The sampling of the time-resolved spectroscopy, taken at both SAAO and CTIO, is unfortunately far from optimal, with long gaps between different observations; for this reason there is some uncertainty in cycle count. The strongest signal in the Fourier transform is at 7.538×10 −2 mHz (corresponding to 3.685 h). The next largest amplitude aliases are at 3.196 h and 4.352 h (see Fig. 3 ). Assuming we have identified the correct alias, the orbital period is 3.6851 ± 0.0004 h. The radial velocity amplitude is quite low (the fit gives 96.9 km/s), but there is also a fainter, much higher velocity modulation visible in the trailed spectrum (Fig. 4) .
Hα130559
The spectrum of Hα130559 shows strong He II λ4686, and broad Balmer and He I lines (see Fig. 2 and 5). We did not obtain any photometry of this system.
Time-resolved spectra of Hα130559 were taken on 6 and 8 March 2007. The largest amplitude signal in the radial velocity curve of this system is at 7.072 × 10 −2 mHz (3.928 h). However, there is clearly a serious aliasing problem (see the Fourier transform in Fig. 3 ). The two nearest aliases are at 4.273 h and 3.635 h. Assuming that the peak marked in the Fourier transform represents the orbital modulation, the orbital period is 3.928 ± 0.013 h. The radial velocity amplitude is large (the best fit has 244.4 km/s). The trailed spectrum in Fig. 4 shows only an S-wave.
Hα075648 and Hα122105
We obtained time-resolved spectroscopy of Hα075648 and Hα122105, but were not able to measure orbital periods from the data. The spectra of both objects contain Balmer and He I lines in emission (Fig. 2 and Fig. 5) . We have only a single short light curve of Hα075648, taken under poor conditions, but it does show the flickering expected in a mass transferring system. The photometric variations in Hα122105 are faster and of slightly larger amplitude. Neither system shows a photometric modulation that is readily recognizable as orbital. A Fourier transform of the run RP31 light curve of Hα122105 shows that it contains a modulation with a period of roughly 920 s (this time-scale can be picked out in the light curve by eye). The signal was not present on the next night, and was probably a QPO (CVs in which QPOs have been detected usually do not persistently display them, even when at the same brightness; e.g. Warner 2004; Pretorius et al. 2006) . Horizontal and vertical shifts of −1 d and −0.6 mag were applied to the shorter light curve of Hα122105 (run RP34) displayed in Fig. 6 . The photometric and spectroscopic appearance of these two objects leave little doubt that they are both CVs.
We observed Hα075648 and Hα122105 for 7.3 h and 5.1 h, respectively, over 2 nights with EMMI, but failed to obtain plausible radial velocity curves. Radial velocities were measured using cross correlation with template spectra, and Figure 8 . Left hand panels show the equivalent widths of the Hα lines of Hα075648 and Hα122105 as a function of time for the longest spectroscopic runs on each of the systems. The Hα profiles of some spectra of Hα075648 (top) and Hα122105 (bottom) are shown on the right. These spectra are normalized to the continuum and vertically offset. Tick marks along the bottom of the EW curves indicate the spectra displayed in the right-hand panels; time increases upwards. Velocity is relative to the rest wavelength of Hα.
also both a single Gaussian and a double Gaussian with a range of separations, for both the Hα and He I λ5876 lines. None of these techniques yielded sinusoidal radial velocity curves. The results obtained are reminiscent of the radial velocity curve of the SW Sex star V380 Oph, displayed in fig. 13 of Rodríguez-Gil et al. (2007) , which shows a shorter time-scale variation superimposed on the sinusoidal orbital modulation. If the same behaviour is displayed by Hα075648 and Hα122105, then we observed less than one orbital cycle in any one night.
The reason for the difficulty in finding radial velocities appears to be that the line profiles change dramatically on quite short time-scales, so that different velocity components are measured in different spectra. Hα122105 also displays large variability in EW(Hα). This is illustrated in Fig. 8 . All standard techniques of measuring radial velocities assume that (at least) the line wings are constant in shape. The failure of these techniques here are therefore not surprising.
EW flaring is observed in intermediate polars and SW Sex stars (e.g. Morales-Rueda et al. 1996; Smith et al. 1998; Rodríguez-Gil & Martínez-Pais 2002) . Strong He II λ4686 emission would support an interpretation of these two systems as magnetic CVs; however, it is not detected in either system, and, if it is present, it is significantly weaker than Hβ. The very structured and variable line profiles, as well as the EW variations in Hα122105, may indicate SW Sex star behaviour, but additional observations, perhaps of higher time and/or spectral resolution, are required to determine the CV types of these two systems, and measure their periods.
Hα163447
In addition to the noisy discovery observation, we obtained a few higher resolution spectra, as well as a light curve, of Hα163447. Spectra of the system display broad Balmer emission lines, and also He I λ5876 emission (see the average spectrum in Fig. 5 ). The light curve plotted in Fig. 6 also shows the flickering typical of CVs. We are confident in the classification of Hα163447 as a CV, but neither our time resolved spectroscopy nor photometry allows us to measure an orbital period.
Hα115927 and Hα190039
We obtained only identification spectra for Hα115927 and Hα190039, and both these spectra have low S/N . The objects are classified as CV candidates, since their spectra show resolved Balmer emission lines, flat Balmer decrements, and possibly He II λ4686 emission. However, better observations are needed to confirm the nature of these two objects.
DISTANCE LIMITS AND CLASSIFICATION
The semi-empirical donor sequence of Knigge (2006) predicts absolute magnitudes of CV secondaries as a function of orbital period, and provides a useful technique for constraining the distances of CVs. We have used observed KS magnitudes (or lower limits on KS), and the predicted absolute KS magnitudes 5 of the secondaries in the systems for which we have period measurements, to find lower limits on their distances. Since the new CVs are at low Galactic latitudes, it is not really appropriate to neglect extinction. Therefore we took the total Galactic NH along the line of sight to each of our objects from the Galactic H I map of Kalberla et al. (2005) , and estimated upper limits on AK S . We used relations between NH and AV and between AV and AK S from Predehl & Schmitt (1995) and Cambrésy et al. (2002) . The resulting lower limits on distances are listed in Table 1 .
Hα092134 is in the period gap (the upper edge of the period gap is not very clearly defined, but Knigge 2006 places it at at 3.18 h), although it is clearly accreting (see the light curve and spectra). We used the predicted MK S of a typical CV secondary at 3.18 h for the upper limit on its distance. If the secondary in Hα092134 differs from a typical secondary in a CV at 3.18 h only in being of slightly lower mass, it would be fainter than we assume, and the distance limit we give would be too high. On the other hand, the fact that 2MASS provides only a lower limit on KS takes our limit in the opposite direction. 2MASS photometry also gives only limits on KS for Hα073418, Hα092751, and Hα130559, implying that the lower limits on the distances of these three systems are conservative. The distance limits assume that the predicted luminosities of the secondaries are appropriate for our systems (i.e. that the secondaries are unevolved). This assumption is more likely to be valid for CVs at P orb 5h.
The lower distance limits do not rule out the absolute magnitudes of quiescent dwarf novae (DNe) for any of these CVs, and therefore do not lead to firm classifications. A blue continuum and weak emission lines characterise the spectra of many NLs. The spectroscopic appearance of several of the new CVs indicate that they are very likely NLs, with Hα092751 and Hα112921 being the clearest examples (see Fig. 2) .
The different photographic R-band epochs, as well as the new observations presented here, provide good evidence of large amplitude variability for the following systems: Hα073418, Hα094409, Hα102442, and Hα163447. These data are, however, not sufficient to distinguish between, e.g., DN and VY Scl star behaviour.
SUMMARY
We have discovered 16 CV candidates by selecting emission line objects from the SHS, and obtained additional observations for 14 of these systems, confirming their CV nature. Orbital periods were measured for 11 of the new CVs. All of these are long-period systems, and most have orbital periods in the range 3 to 4 h. The periods are listed in Table 1 . Note that 6 of these periods were determined from aliased radial velocity curves, and may therefore only be correct to within ∼ 10% (the errors given in the table are for the strongest alias only).
The aim of this study is to construct a new CV sample with uniform selection criteria. Although the bright flux limit implies that the sample is biased against intrinsically faint CVs, there is no explicit second selection cut that compounds this bias (but note that there is an effective R − I cut, which will be discussed in Paper II). It is also the largest Hα-selected CV sample constructed to date.
The blue, weak-lined spectra of Hα092751 and Hα112921 imply that they are probably both NLs. Given the orbital periods of our CVs, it is likely that many of them are SW Sex stars. Specifically, we have reason to suspect that Hα073418, Hα094409, Hα075648, and Hα122105 are SW Sex stars, but confirmation is needed for all of them. Hα075648 and Hα122105 are unusual in displaying large variations in line profiles, which prevented us from measuring orbital periods. Hα073418, Hα094409, Hα102442, and Hα163447 have been observed to display large amplitude variability.
The secondary star is detected in the spectrum of Hα074208. We measure a spectral type of M0 ± 1, and estimate that the secondary contributes between 40 and 80% of the flux in the wavelength range from ≃ 5 700 to ≃ 7 200Å.
